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Introduction  and  summary 

A  major  difficulty  in  measuring  the  readiness  of  a  military  unit 
is  the  fact  that  it  cannot  be  done  under  actual  combat  conditions.  It 
must  be  evaluated  instead  through  exercises  consisting  of  typical  oper¬ 
ations  it  is  supposed  to  be  able  to  execute.  And  more  than  this,  it  is 
generally  necessary  to  evaluate  in  terms  of  "How  closely  did  execution 
conform  to  doctrine?"  rather  than  directly  in  terms  of  "Can  the  unit  do 
its  Job?"  This  is  true  because  it  is  generally  simpler  to  decide  how 
successful  an  operation  was,  and  what  were  the  strong  and  weak  points 
of  execution,  than  it  is  to  decide  exactly  why  a  unit  performed  as  it 
did,  and  what  this  foretells  for  its  many  required  caoabillties. 

The  Marine  Corps  Combat  Readiness  Evaluation  System  (MCCRES)  uses 
simulated  combat  to  evaluate  the  readiness  of  Marine  units.  Specific 
tests  have  been  designed  to  evaluate  infantry  units,  rotary  wing  and 
observation  squadrons,  fixed  wing  squadrons,  combat  support  elements, 
combat  service  support  elements,  and  so  on,  covering  all  units  in  the 
Corps.  In  the  present  paper  we  confine  our  attention  to  infantry 
units,  and  we  address  two  questions. 

A.  Hov  can  results  from  MCCRES  evaluations— on  how  well 
the  exercises  were  performed — be  used  to  measure  how 
well  the  unit  can  do  its  job? 

B.  Hov  can  units  best  train  in  anticipation  of  their  formal 
evaluations,  and  also  in  response  to  results  from  their 
completed  evaluations? 

Our  approach  ia  based  on  a  categorization  scheme  which  identifies  ten 
fundamental  activities  required  for  an  infantry  battalion  to  be  able  to 
do  its  job  and  consequently  to  be  ready  for  combat. 
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Section  2. A  Standards  applicable  to  all  evaluations 

2.A.1  CONTINUING  ACTIONS  BY  MARINES 

2. A. 2  COMMAND  AND  CONTROL 

2. A. 3  FIRE  SUPPORT  COORDINATION 

Section  2.B  Standards  applicable  to  amphibious  assault 
and  normal  combat  operations  ashore 


2.B.1  SURFACE  ASSAULT 
2.B.2  RELICOPTERBQRNE  ASSAULT 
2.B.3  MOVEMENT  TO  CONTACT 
2.B.4  ATTACK 
2.B.5  NIGHT  ATTACK 
2.B.6  DEFENSE 

2.B.7  RETROGRADE  OPERATIONS 


Section  2.C  Standards  applicable  to  specialized 
combat  operations 

2.C.1  TANK- INFANTRY  OPERATIONS 

2.C.2  MECHANIZED  OPERATIONS 

2.C.3  MILITARY  OPERATIONS  IN  BUILT  UP  AREAS 

2.C.4  EVACUATION  OPERATIONS 

2.C.5  AMPHIBIOUS  RAID 


Section  2.D  Standards  applicable  to  operational  actions 
dependent  upon  outside  assets 

2.D.1  AMPHIBIOUS  ASSAULT  PLANNING 

2.D.2  EMBARKATION  FOR  AMPHIBIOUS  ASSAULT 

2.D.3  SEA  TRANSIT  AND  REHEARSAL  FOR  AMPHIBIOUS  ASSAULT 

2.D.4  AIR  ASSAULT  USING  FIXED  WING  TRANSPORT  AIRCRAFT 


Figure  I.  Mission  Performance  Standards  for  Infantry  units 


We  find  that  MCCRES  data--especially  when  they  are  supplemented  by 
the  new  evaluation  measures  we  advocate — are  ideally  suited  for  helping 
experienced  commanders  evaluate  readiness  and  plan  training  programs* 
These  new  measures  help  explain  why  units  performed  the  way  they  did, 
and  what  specific  remedial  training  actions  are  called  for. 

In  the  eud,  combat  readiness  is  achieved  through  a  combination  of 
two  functions,  namely,  training  management  and  asset  allocation.  One 
cannot  neatly  separate  these  functions  and  therefore  a  system  such  as 
MCCRES,  which  involves  both,  is  particularly  useful.  MCCRES  can  be 
employed  at  the  unit  level  or  at  the  level  of  Force  planning,  and  con¬ 
sequently,  answers  for  Questions  A  and  B  are  Important  at  all  levels  in 
the  Marine  Corps. 
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MPS  2.A.1  Continuing  Actions  by  Marines 


2- A. 1.1  DISCIPLINE 
2. A. 1.2  DISPERSION 
2. A. 1.3  USE  OF  COVER 

2. A. 1.4  USE  OF  CAMOUFLAGE  AND  CONCEALMENT 
2. A. 1-5  SECURITY  ACTIONS 


2. A. 1.6  RECONNAISSANCE  PATROLLING 
2. A. 1.7  COMBAT  PATROLLING 

2. A. 1.8  RESPONSE  TO  ENEMY  ELECTRONIC  WARFARE  CAPABILITIES 
2. A. 1.9  RESPONSE  TO  ENEMY  CHEMICAL  WARFARE  CAPABILITIES 

2. A. 1.10  RESPONSE  TO  ENEMY  AIR  CAPABILITIES 
2. A. 1.11  HANDLING  OF  PRISONERS  OF  WAR 
2.A.1.12  CASUALTY  HANDLING 


MPS  2.B.1  Surface  Assault 


2.B.1.1  DEBARKATION 

2.B.1.2  ASSAULT  ACROSS  THE  BEACH 

2.B.1.3  SEIZURE  OF  OBJECTIVES 

2.B.1.4  BUILDUP  OF  COMBAT  POWER  ASHORE 


MPS  2.B.4  Attack 


2.B.4.1 

2.B.4.2 

2.B.4.3 

2.B.4.4 

2.B.4.5 

2.B.4.6 

2.B.4.7 

2.B.4.8 

2.B.4.9 


PLANNING 

PREPARATION 

PRELIMINARY  OPERATIONS 
MANEUVER  FORWARD  OF  LOD  AND  SHORT 
OF  FINAL  COORDINATION  LINE 
ASSAULT  FROM  FINAL  COORDINATION 
LINE  THROUGH  THE  OBJECTIVE 
CONSOLIDATION 
EMPLOYMENT  OF  THE  RESERVE 
RESPONSE  TO  COUNTERATTACK 
COMMAND  POST  DISPLACEMENT 


Figure  2.  Tasks  for  three  Mission  Performance  Standards 


Evaluating  Infantry  units 

Formal  evaluations  of  infantry  units  are  designed  by  first  choos¬ 
ing  applict-b.le  Mission  Performance  Standards  (MPS)  from  the  list  given 
in  Figure  1.  As  shown  in  this  figure,  there  are  four  sections  which 
cover  everything  a  Marine  infantry  battalion  could  be  expected  to  be 
able  to  do.  The  three  standards  in  Section  2. A  represent  the  most 
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fundamental  capabilities;  these  must  be  tested  In  every  MCCRES  evalua¬ 
tion.  hose  of  the  standards  in  Section  2.B  are  also  compulsory  but  it 
is  in  general  optional  whether  or  not  any  of  those  in  Sections  2.C  or 
2.D  are  tested.  As  a  practical  matter,  it  would  be  impossible  to  test 
all  of  the  KPSs  in  a  single  evaluation.  The  MPSs,  and  other  elements 
of  MCCRES,  tested  in  an  evaluation  are  called  "applicable"  and  the  ones 
omitted  are  said  to  be  "nonapplicable. "  These  choices  are  made  by  the 
command  conducting  the  evaluation. 

Each  MPS  consists  of  a  number  of  specific  tasks.  Figure  2  lis's 
all  tasks  for  three  MPSs.  The  first,  MPS  2.A.1,  comes  from  the  compul¬ 
sory  Section  2. A.  Tasks  from  the  second  and  third,  2.B.1  and  2.B.4, 
are  discussed  below. 

Each  task  consists  of  a  number  of  requirements.  Figure  3  lists 
the  five  requirements  which  compose  the  fourth  task  in  the  compulsory 
MPS  2.A.1,  namely  Task  2. A. 1.4,  Use  of  Camouflage  and  Concealment.  En¬ 
tries  "KI"  in  Figure  3  denote  Key  Indicators  for  the  evaluators.  These 
introduce  objectivity  and  uniformity  so  as  to  assure  quality  in  the 
evaluations.  Wherever  appropriate,  KI  contain  quantitative  criteria; 
for  example,  in  order  to  satisfy  Requirement  2. a. 1.4. 4,  it  is  necessary 
that 


"No  more  than  25X  of  the  positions  can  be  detected 
from  an  enemy  vantage  point  30  meters  forward  of 
the  ground  occupied  by  the  unit." 


Task  2. A. 1.4  Use  of  Camouflage  and  Concealment 


2- A. 1.4.1  Individual  Marines  demonstrate 
attention  to  detail  (KI). 

2. A. 1.4.2  Vehicles  are  prepared  for  concealment 
with  garnished  netting  and 
natural  camouflage  iKI). 

2. A. 1.4. 3  Equipment  and  tentage  are  provided 
with  appropriate  netting  or  are 
concealed  with  natural  material. 


2. A. 1.4. 4  Individual  firing  positions  and  those 
chosen  for  crew  served  weapons  are 
camouflaged  to  prevent  detection  by 
the  enemy  (KI). 

2. A. 1.4. 5  Organization  stresses  placement  of 
men  and  material  in  areas  that  are 
concealed  from  casual  detection  by 
enemy  air  assets. 


Figure  3.  Requirements  for  one  task 
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All  applicable  requirements  pose  questions  that  can  be  answered  by  Yes 
or  No.  A  unit  scores  Yes  if  all  conditions  of  the  requirement  are 
satisfied,  and  otherwise  it  scores  No. 

After  the  applicable  MPSs  have  been  aeterml ned,  the  second  phase 
of  a  MCCRES  evaluation  consists  of  briefing  the  evaluators.  They  are 
usually  officers  and  senior  enlisted  men  whose  battalions  are  to  be 
evaluated  in  the  near  future.  At  the  briefing  they  are  assigned  to  the 
component  parts  of  the  unit  to  be  tested,  informed  of  the  applicable 
parts,  instructed  how  to  observe  details  of  perfcimance  and  how  to 
decide  between  Yes  and  No  for  individual  requirements. 

The  th~.rd  phase  is  the  simulated  combat.  During  this  phase  the 
evaluators  must  pay  attention  to  numerous  aspects  of  the  execution  and 
they  mua~  make  many  quick  judgments.  They  are  guided  by  the  Key  Indi¬ 
cators  and  they  evaluate  all  applicable  MCCRES  requirements  with  either 
Yes  or  No. 

When  the  simulated  combat  is  finished,  the  evaluators  gather  and 
under  the  supervision  of  the  senior  evaluator  they  uecide  on  a  single 
final  Yes  or  No  for  each  requirement.  Where  originally  there  were 
evaluations  for  company  ,  and  other  units  of  the  battalion,  the  end 
result  is  a  single  answer  of  Yes  or  No  for  the  entire  battalion. 

The  nexv  phase  consists  of  computing  numerical  scores.  Official 
weights  of  relative  importance  have  been  assigned  to  each  element  in 
MCCRES.  heights  for  nonapplicable  elements  are  allocated  over  the  ap¬ 
plicable  ones.  For  example,  and  in  terms  of  percentages,  5531  is  as¬ 
signed  to  the  compulsory  Section  2. A  and  252  is  assigned  to  Section 
2. B.  If  these  are  the  only  applicable  sections  in  an  evaluation —  that 
is,  if  2.C  and  2.D  are  not  tested — then  55/80  or  68.753;  of  the  total 
100  points  for  the  entire  evaluation  goes  to  2. A  and  25/80  or  31.2531 
goes  to  2.B.  There  are  relative  weights  for  each  MPS,  each  task,  and 
each  requirement.  Consequently  each  applicable  requirement  has  its  own 
share  of  1003;,  namely  the  appropriate  share  that  comes  down  by 
inheritance  from  section  to  MPS  to  task  to  requirement. 

Requirements  evaluated  with  No  score  03;  and  those  with  Yes  score 
the  full  amounts.  Tasks  are  then  evaluated  by  summing  only  their  Yes 
requirements.  For  example,  a  task  would  receive  an  evaluation  of  752 
if  its  Yes  requirements  accounted  for  752  of  the  total  found  by  summing 
over  all  of  its  applicable  requirements.  Each  applicable  MPS  and  sec¬ 
tion,  and  finally  the  entire  battalion,  in  this  same  way  receives  an 
evaluation  of  up  to  1002  maximum  through  accumulation  from  its  compo¬ 
nent  elements.  For  another  example,  a  score  of  922  for  the  battalion 
means  that  922  of  the  applicable  requirements  weights  were  evaluated 
Yes. 


The  ultimate  result  of  the  MCCRES  evaluation  is  the  judgment  "Com¬ 
bat  Ready"  or  "Not  Combat  Ready"  which  is  made  by  the  senior  evaluator. 
There  are  several  follow-up  reports  Including  lists  of  comments  on  re¬ 
quirements  evaluated  No;  these  furnish  considerable  information  on 
weaknesses  and  strengths  of  the  battalion.  There  is  also  the  list  of 
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Individual  evaluations,  including  the  single  final  percentage  score  for 
the  entire  battalion. 

Figure  4  illustrates  such  a  list  of  individual  evaluations.  In 
actual  cases  there  may  be  50  -  80  applicable  t^sks  and  more  than  500 
applicable  requirements. 

Our  objective  is  to  use  the  data  of  Figure  4  to  answer  Question  A. 
These  data  are  most  clearly  related  to  how  the  exercises  were  performed 
but  we  Intend  to  use  them  to  measure — and  hence  to  help  answer — how 
well  the  unit  can  do  its  job. 

A  categorization  of  MCCRES  requirements 

During  the  MCCRES  evaluation  the  evaluatorr  continuously  observe 
the  performance  of  the  unit,  take  notes,  and  finally  decide  on  the 
evaluations  Yes  or  No.  The  process  requires  constant  attention  to  the 
details  of  the  unit's  performance.  Since  observing  details  and  decid¬ 
ing  between  Yes  and  No  is  very  tedious,  the  requirements  are  grouped  so 


Battalion 

92% 

Section 

2. A 

89% 

2.B 

9  4% 

2.C 

96% 

2.D 

N/A 

MPS 

2.A.1 

9  3% 

2. A. 2 

86% 

2. A. 3 

8  7% 

2.B.1 

9  4% 

Task 

2. A. 1.1 

100% 

2.A.1.2 

75% 

Requirement 

2. A. 1.1.1 

Yes 

2. A. 1.1. 2 

Yes 

Figure  4.  A  set  of  scores  from  a  MCCRES  evaluation 
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Chat  the  scoring  is  simplified  as  much  as  possible.  Thus,  rather  than 
assessing  the  performance  of  the  unit's  command,  its  staff  elements, 
its  technical  members,  and  its  individual  Marines,  the  evaluators  grade 
the  success  the  unit  had  in  performing  the  different  MPSs.  As  we  ob¬ 
served  at  the  outset,  it  is  much  simpler  to  decide  how  successful  an 
operation  is,  and  what  were  the  strong  and  the  weak  points  of 
execution,  than  it  is  to  decide  exactly  why  a  unit  performed  as  it  did. 

The  idea  of  our  approach  is  to  classify  all  SCO  MCCRES  require¬ 
ments  according  to  the  set  of  categories  in  Figure  5  where,  it  is  - .  Le 
stressed,  the  numbering  has  no  significance.  Originally  Z.  Barzily 
proposed  nine  categories;  Category  10  was  added  during  the  course  of 
an  audit —  of  both  the  concept  and  the  actual  assignment  of 
requirement*  into  categories — by  instructors  of  the  Infantry  Officers 
Course  at  tne  Basic  School,  Quantico. 


1.  REPORTING  to  higher  levels  of  command 

2.  PREPARING  for  operations 

3.  COMMUNICATING  (including  Communications  SOPs) 

4.  PERFORMING  as  Marines  (discipline,  dispersion,  camouflage, 
concealment,  using  weapons,  and  so  on) 

3-  DELIVERING  supporting  fire 

6.  PLANNING  of  operations 

7.  CONFORMING  to  doctrine 

8.  EXECUTING  operations 

9*  PROVIDING  combat  service  support  (including  medical  support) 
10.  SUPERVISING  required  actions  of  individual  Marines 

Figure  5.  Ten  categories  of  MCCRES  requirements 
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Consider  Figure  6  where  all  requirements  and  associated  categories 
are  listed  for  two  tasks.  Notice  first  how  the  different  categories 
cut  across  task,  and  even  MPS,  boundaries.  Fot  example,  even  though 
the  second  task  in  Figure  6,  namely  Task  2.B.4.2,  is  itself  "prepara¬ 
tion,"  only  two  of  its  requirements — 2.B.4.2 .2  and  2.B.4.2.3 — are 
categorized  as  Preparing.  The  remaining  six  requirements  fall  under 
Executing,  Providing,  Conforming,  Supervising,  and  Communicating. 


Task  2.B.1.2  Assault  acrcss  the  beach 


2- B. 1.2.1  Preparatory  fires  lifted  or  (Category  3  -  DELIVERING) 

shifted  in  accordance  with  fire 
plan  as  assault  touches  down  on 
the  beach. 

2. B. 1.2. 2  Assault  elements  deploy  from  assault  (Category  8  -  EXECUTING) 
amphibians  and  landing  craft  to 
attack  enemy  forces  on  the  beach  (KI). 

2. B. 1.2.3  FAC'S  included  with  assault  (Category  6  -  PLANNING) 

elements  to  direct  air  against 
appropriate  targets. 

2. B. I. 2.4  NGF  Spot  teams  included  with  (Category  6  -  PLANNING) 

assault  elements  to  direct  fires 
against  appropriate  targets. 

2. B. 1.2.5  81mm  Mortar  Pit  FO's  included  with  (Category  6  -  PLANNING) 

assault  elements  to  control  mortar 
fires  as  soon  as  weapons  are  emplaced. 

2.B-1.2.6  \ttack  inland  characterized  by  (Category  4  -  PERFORMING) 

aggressive  movement  and  use  of 
f irepower . 

2. B. 1.2. 7  Unit  forward  command  group  and  FSCC  (Category  8  -  EXECUTING) 
land  at  time  chosen  by  commander. 

2. B. 1.2. 8  CP  location  reported  to  higher  hq.  (Category  1  -  REPORTING) 

2. B. 1.2. 9  Delivery  time  of  planned  fires  is  (Category  8  -  EXECUTING) 

adjusted  to  coincide  with  actual 
progress  on  the  ground  (KI). 

2. B. 1.2. 10  Unit  provides  reports  to  higher  hq  as  (Category  1  -  REPORTING) 
situation  develops. 


Figure  6.  Lists  of  requirements  for  two  tasks 
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Task  2.B-4.2  Preparation 

2. B. 4. 2.1  Unit  organizes  for  combat  (KI).  (Category  8  -  EXECUTING) 

2.B.4.2.2  Subordinate  leaders  prepare  and  (Category  2  -  PREPARING) 

issue  operation  orders. 

2.B.4.2.3  Individual  Marines  and  their  (Category  2  -  PREPARING; 

equipment  inspected  and  weapons 
checked. 

2. B. 4. 2*4  Ammunition  stocks  distributed  (Category  9  -  PROVIDING) 

and  additional  ammunition  for 
indirect  fire  weapons  positioned. 

2.B.4.2.3  Security  patrolling  effort  in-  (Category  7  -  CONFORMING) 

creased  to  protect  unit  as  it 
concentrates  on  assembly  areas. 

2.B.4.2.6  Vehicles  checked  for  fuel  (Category  10  -  SUPERVISING) 

state  and  refueled. 

2.B.4.2."'  Communications  readiness,  to  include  (Category  3  -  COMMUNICATING) 
proper  distribution  of  communications 
security  material  checked. 

2.B.4.2.8  Supplies  and  equipment  to  be  mo/ed  to  (Category  9  -  PROVIDING) 
the  objective  after  seizure  prepared 
for  movement. 

Figure  6  (continued) 

Let  us  now  explain  in  some  detail  the  meaning  of  the  categories. 

Six  of  the  categories  together,  namely  Categories  6  (Planning),  2 
(Preparing) ,  8  (Executing),  1  (Reporting),  7  (Conforming),  and  10 
(Supervising)  mainly  evaluate  the  performance  of  the  command.  Category 
4  (Performing)  evaluates  the  performance  of  individual  Marines.  The 
third  collection,  consisting  of  Categories  3  (Communicating),  3 
(Delivering  supporting  fire),  and  9  (Providing  combat  service  support) 
evaluate  the  performance  of  some  special  groups. 

Category  6  (Planning)  deals  with  the  question  "How  well  are  the 
operations  planned?"  See  Figure  6  for  examples.  Category  2  (Prepar¬ 
ing)  concerns  activities  which  start  after  seme  phases  of  planning  have 
been  completed.  Preparations  include  issuing  orders,  rehearsing,  ana 
accomplishing  other  preliminaries.  Category  8  (Executing)  contains 
requirements  that  measure  the  U  de  ship  of  the  unit's  command  and  the 
teamwo~k.  Category  1  (Keporting)  inciudfjs  acknowledgments  of  receiving 
orders,  reports  on  progress  of  operations,  and  reports  on  information 
on  the  enemy.  The  next  category  which  evaluates  mainly  the  command  is 
Category  7  (Conforming).  Included  here  are  requirements  which  are  easy 
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to  satisfy  provided  the  command  does  not  forget  (or  overlook)  them. 
Again,  see  Figure  6  for  an  example.  Last  is  Category  10  (Supervising) 
where  requirements  are  satisfied  through  observation  and  appropriate 
direction,  usually  at  company  commander  or  lower  levels. 

The  requirements  in  Category  4  (Performing)  concern  how  well  the 
Marines,  as  individuals,  are  prepared  to  execute  their  tasks.  Most  of 
these  requirements  come  from  MPS  2.A.1  but  important  ones  are  evaluated 
elsewhere;  for  example,  see  Requirement  2. 3. 1.2.0  in  Figure  6. 

The  remaining  three  categories  evaluate  special  groups.  Category 
3  (Communicating)  deals  with  the  performance  of  the  teams  in  charge  of 
operating  radio  and  wire  communications.  The  question  here  is  "Can  the 
units  transmit  the  required  information  in  the  proper  manner?"  Also 
included  are  communications  SOPs.  Category  5  (Delivering)  evaluates 
the  performance  of  the  supporting  fire  units.  Most  of  these  require¬ 
ments  cume  from  2. A. 3  but  important  instances  come  from  other  MPSs. 
Category  9  (Providing)  evaluates  the  performance  of  logistics  and 
medical  groups. 

Each  category  in  Figure  5  corresponds  to  a  vital  aspect  of  the 
unit's  performance  during  the  evaluation  and  each  requirement  is  as¬ 
signed  to  the  single  category  judged  to  most  closely  fit  the  most  es¬ 
sential  feature  of  the  requirement.  The  ten  categories  have  been  cho¬ 
sen  so  that  they  not  only  make  it  possible  to  classify  all  the  require¬ 
ments  but  so  that  they  correspond  to  special  areas  for  training  and 
remedial  actions  which  can  be  used  to  improve  combat  readiness.  Indeed, 
we  take  the  ten  categories  as  the  distinguished  set  of  activities  that 
characterize  the  ability  of  Marine  infantry  units  to  do  their  jobs. 

This  explains  the  essence  of  our  approach  to  Question  A — measuring  the 
performance  of  the  units  in  the  individual  categories  will  collectively 
measure  the  unit's  ability  to  do  its  job. 

Answering  Questions  A  and  B 

We  recommend  calculation  and  use  of  a  score  for  each  of  the  ten 
categories,  namely,  the  percentage  of  apDlicable  requirement  weights 
that  were  evaluated  Yes.  These  scores  are  ten  in  number  and  we  have 
found  that  they  measure  fundamental  outputs  from  the  units  tested.  Our 
conclusion  is  that  such  scores,  namely  category  scores,  show  promise  of 
being  the  individually  most  useful  numerical  measures  coming  from 
MCCRES  to  help  answer  "Can  the  unit  do  the  Job?" 

The  answer  to  the  first  part  of  Questior  B — How  can  units  best 
train  in  anticipation  of  their  formal  evaluations? — is  provided  for  in 
MCCRES.  The  standards  are  known  to  the  units  and  routinely  used  as  the 
basis  for  training  in  preparation  for  formal  eva’uations.  In  fact, 
this  extends  to  use  of  special  training  materials  for  individuals, 
squads,  and  upwards  through  all  levels. 

The  key  assunq>tion  in  our  approach  to  the  second  part  of  Question 
B— How  can  units  best  train  in  response  to  results  from  their  com¬ 
pleted  evaluations? — is  that  requirements  belonging  to  the  same  cat- 
egory  pose  similar  demands  on  the  unit  being  tested.  Thus,  they  have 
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equal  probac1  lities  of  being  scored  Yes.  We  have  tested  the  reason¬ 
ableness  of  this  assumption  in  two  ways.  First,  we  compared  category 
scores  for  MPSs  with  category  scores  for  entire  evaluations  (all 
applicable  MPSs)  and  have  found  excellent  agreement.  Second,  we  have 
computed  alternative  evaluation  scores  through  systematic  removal  of 
various  sets  of  optional  elements  in  data  from  actual  evaluations  and 
have  found  the  same  type  of  agreements. 

On  the  strength  of  the  preceding,  we  advocate  use  of  category 
scores  for  isolating  trends  and  for  focusing  training  on  funds  mal 
aspects  of  performance  that  cut  across  numerous  separate  MPSs  and  tasks 
in  MCCRES.  Let  us  illustrate  this  by  contrasting  two  sets  of  category 
scores  - 

Figure  7  displays  a  set  of  ten  category  scores  from  a  MCCRES 
evaluation.  The  training  program  that  would  be  recommended  in  this 
case  would  concentrate  on  MPS  2.A.1,  Continuing  Actions  by  Marines,  and 
would  place  command  emphasis  on  logistical  plcnning  and  support.  We 
state  this  because  the  score  for  Category  4  (Performing)  is  the  lowest 
and,  in  particular,  it  is  considerably  lower  than  the  score  for  Cate¬ 
gory  8  (Executing).  This  is  usually  a  direct  indication  that  small 
unit  leaders  are  unable  to  carry  out  orderB  quickly  and  effectively. 

Figure  8  displays  a  second  set  of  scores.  Although  they  are  quite 
"different"  from  the  set  in  Figure  7,  it  is  important  to  note  that  both 
could  arise  from,  say.  Figure  4.  That  is,  the  same  set  of  official 
evaluation  scores  could  give  rise  to  tvo  sets  of  category  scores  that 
are  as  different  as  those  in  Figures  7  and  8. 


1. 

REPORTING 

912 

2. 

PREPARING 

952 

3. 

COMMUNICATING 

902 

4. 

PERFORMING 

742 

5. 

DELIVERING 

942 

6. 

PLANNING 

912 

7. 

CONFORMING 

772 

8. 

EXECUTING 

982 

9. 

PROVIDING 

762 

10. 

SUPERVISING 

812 

i  i 


Figure  7.  A  set  of  MCCRES  category  scores 
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1 .  REPORTING  94% 

2.  PREPARING  34% 

3.  COMMUNICATING  94% 

4.  PERFORMING  71% 

5.  DELIVERING  99% 

6.  PLANNING  96% 

7.  CONFORMING  94% 

8.  EXECUTING  90% 

9.  PROVIDING  94% 

10.  SUPERVISING  74% 


Figure  8.  A  second  sec  of  MCCRES  category  scores 

The  set  of  scores  in  Figure  8  Indicate  need  for  a  different  kind 
of  training  program.  We  state  this  because  these  scores  suggest  more 
preparation  for  exercises.  Command  Post  Exercises  (CPX)  involving  sub¬ 
unit  leaders  and  Battalion  staff  officers  would  be  particularly  appro¬ 
priate.  The  score  for  Category  6  (Planning)  is  high  and  that  for  Cate¬ 
gory  2  (Preparing)  is  notably  low.  Whenever  a  unit  does  well  in  plan¬ 
ning  but  falls  short  in  preparation,  its  ability  to  execute  drops 
sharply.  For  the  case  of  Figure  8,  considering  the  preceding  and  also 
the  scores  for  Categories  4  and  10,  CPX  and  limited  field  exercises 
would  be  the  remedial  actions  most  needed. 

In  summary,  category  scores  provide  the  basis  for  an  accurate  and 
easily  identifiable  method  for  orienting  remedial  training  most  effec¬ 
tively  to  correct  deficiencies.  And  this  can  be  done  at  all  levels — 
individual,  team,  crew,  and  maneuver  element — so  commanders  can  in 
this  way  direct  training  efforts  at  identified  weaknesses.  The  pro¬ 
gression  from  individual  training  through  maneuver  element  would  stress 
activities  designed  to  exercise  specific  categories. 

There  are  additional,  more  general,  uses  of  the  categorization 
scheme.  For  example,  it  can  help  in  the  determination  of  which  MPSs 
should  be  applicable  in  forthcoming  MCCRES  evaluations.  Consider  the 
questlor:  How  can  some  daytime  MPSs  be  selected  that  will  also  serve 
to  train  the  unit  for  night  attacks?  Our  approach  is  that  two  MPSs  can 
be  considered  to  be  "close"  if  they  require  similar  efforts  from  a 
unit's  components  so  that  training  for  one  will  also  improve  the  per¬ 
formance  of  the  other.  Let  us  next  explain  how  we  have  implemented 
this  approach. 


12 


T-430 


We  have  '...sed  a  natural  method  to  measure  "distance"  between  MPSs. 
First  we  represent  each  MPS  by  the  set  of  ten  percentages  of  numbers  of 
requirements  per  category.  For  example,  MPS  2.A.1  contains  90  require¬ 
ments,  of  which  11  fall  under  Category  1,  nine  fall  under  Category  2, 
and  so  on.  The  percentages  are  distributed  across  Categories  1,2,..., 
10  according  to 


(12,  10,  5,  21,  0,  3,  20,  15,  3,  11) 

so  this  MPS  can  be  represented  by  the  preceding  :0-tuple  of  per>  st¬ 
ages.  Second,  one  reasonable  measure  of  distance  between  two  such 
10-tuples  is  the  sum  of  the  absolute  values  of  component-wise  differ¬ 
ences.  This  distance  is  well  known  and  has  useful  mathematical  prop¬ 
erties;  see  (3,  p.60),  for  example.  Clearly  such  distances  vary  from 
zero,  when  two  MPSs  have  the  same  composition,  to  200.0  when  they  have 
no  categories  in  common.  If  all  categories  are  equally  important,  and 
if  any  two  deviations  of  xZ  are  as  meaningful  as  a  single  deviation  of 
2xZ,  then  this  distance  can  logically  be  used.  We  believe  that  this 
makee  sense  and  we  have  found  that  it  yields  significant  sets  of 
"closely  related"  MPSs.  For  example,  2.B.1  and  2.B.5  have  many  MPSs 
that  are  close  while  none  are  close  to  2. A. 3  or  2.D.3.  the  closest  MPS 
to  2.B.2,  Helicopterborne  Assault,  is  2.B.4,  Attack.  The  closest  to 
2.B.5,  Night  Attack,  is  2.B.6,  Defense. 

Concluding  remarks 

We  believe  that  the  preceding  indicates  how  useful  the  categoriza¬ 
tion  scheme  can  be  for  providing  answers  to  A  and  B.  In  the  present 
paper  we  have  closely  limited  our  attention  to  some  of  the  most  appar¬ 
ent  methods  of  assessing  readiness  via  MCCRES  data.  We  have  carried 
out  additional  analyses,  and  we  have  further  indications  that  MCCRES  as 
a  whole  possesses  outstanding  potential  for  answering  a  generalization 
of  Question  B,  namely,  how  are  resources  and  readiness  related  in 
specific  quantitative  ways? 

See  the  survey  (2)  for  background  on  theoretical  approaches  to 
readiness;  in  the  present  paper  we  take  the  "data  analysis"  approach 
which  was  the  most  promising  approach  found  in  v2).  The  article  (4)  is 
an  informative  account  of  MCCRES  by  a  battalion  commander.  Reference 
(1)  is  a  technical  report  which  presents  many  details  in  support  of  the 
present  paper. 


13 


T-430 


References 


(1)  Barzily,  Zeev  (1980).  Analyzing  MCCRES  data.  Technical 

Paper  Serial  T-427.  Program  in  Logistics,  George 
Washington  University. 

(2)  Barzily,  Zeev,  W.  H.  Marlow,  aid  S.  ?acks  (1978).  Survey 

of  approaches  to  readiness.  Naval  Research  Logistics 
Quarterly.  26 ,  21-31. 

(3)  Marlow,  W.  H.  (1978).  Mathematics  for  Operations 

Research .  Wiley-Interscience. 

(4)  Rothwell,  Lt>  Col.  R.  B.  (1979).  MCCRES  from  a  battalion 

commander's  perspective.  Marine  Corps  Gazette.  63 
No.  7  (July).  38-46. 


I  u 


THE  GEORGE  WASHINGTON  UNIVERSITY 
Program  in  Logistics 
Distribution  List  for  Technical  Papers 


Ihe  George  Washington  University 
Of  t  ire  of  Sponsored  Research 
Library 

Vice  President  H.  F.  Aright 
Dean  Harold  Liebowitz 
Dean  Henry  Solomon 


Chief  of  Naval  Research 
(Codes  100,  4  34) 

Resident  Representative 

OPNAV 
OP- 40 

DCNO,  Logistics 
Navy  Dept  Library 
NAVDATA  Automation  Cmd 
OP-964 

Naval  Aviation  Integrated  Log  Support 

NARDAC  Tech  Library 

Naval  Electronics  Lab  Library 

Naval  Facilities  Eng  Cmd  Tech  Library 

Naval  Ordnance  Station 
Louisville,  Ky. 

Indian  Head,  Md. 

Naval  Ordnance  Sys  Cmd  Library 

Naval  Research  brand.  Office 
Boston 
Chicago 
New  York 
Pasadena 
San  Francisco 

Nava/  Ship  trig  tenter 
Philadelphia,  Pa. 

Washington,  DL 

Naval  Ship  Res  4  Dev  tenter 

Naval  Sea  Systems  Command 
PMS  10611 
lech  Library 
Lode  07) 

Naval  Supply  Systems  Command 
Library 

operations  and  Inventory  Analysis 

Naval  War  College  Library 
Newport 

Bl'PLRS  lech  Library 
FMsn 

Integrated  '*ea  Lift  Study 

’N  Xmmo  Depot  Earle 

'  -N  Pom  grad  Sth<»ol  Monterey 
i  ihr.irv 

■ 1  r  la.  «  K  .  h..rst  ing 

t ‘ t  ■  ■  t  i  .  I-  .  i ) >nes 

:  ■  “a r  me  •  orps 
1  ommandartr 

’ **•  put  v  i  hie!  ->»  .t  af  I  .  RM> 

Marine  i  orps  Si  hoof  lu.mtiru 
i  and  mg  Eon  e  Dev  <  t  r 
I  ogist  i-  s  of  I  |.  er 
*  nnanand  ing  ol  f  i«  er 

!  Fran,  is  Marion  (LPA-J49) 

Arm-. I  ►nr«e*.  Industrial  College 

Arme.j  ff.r.es  staff  College 

Arm,  War  » allege  librarv 
Carlisle  Rar  racks 

Army  .mil  4  >  en  Staff  College 


Army  Logistics*  Mgt  Center 
Fort  Lee 

Commanding  Officer,  CSALDnKA 
New  Cumberland  Army  Depot 

Army  Inventory  Res  Ul c 
Ph  i  lade  Iphi a 

Air  Force  Headquarters 
AFADS- 1 
LEXY 
SAF/ALC 

(•riffiss  Air  Force  Base 

Reliability  Analysis  Center 

Gunter  Air  Force  Ease 
AFLMC/XR 

Maxwell  Air  Force  Base  Library 

Wright -Patterson  Air  Force  Base 
Log  Command 
Research  St h  Log 
AFALU/XR 

Defense  Documentation  tenter 

National  Academy  of  Sciences 

Maritime  iransnor t at i on  Kes  Board  Libr. 

National  Bureau  ol  Standard:; 

Dr  If.  Colvin 
iJr  loan  Rosenblatt 

National  Si  lent  e  Foundation 

National  security  Agency 

Weapon  Svfrtem>  Evaluation  Group 

British  Navy  M  a!  I 

National  Delenst  Hdqtrs,  Ottawa 

l.ogmt  ICS,  DR  Analysis  »  si  ah  1  i  shmen  t 

American  Power  Jet  Co 
George  Chernowit/ 

General  Dvnami.  s,  Pomona 

General  Research  (orp 
Dr  Hugh  Celt* 
l.i  br.ii  y 

logistics  Management  Institute 
Dr  Murray  A.  Ceisler 

•CM  II I  EC 

Dr  K  l  iot  Ft  1  tlman 

Kan.!  t  orpor.it  ion 
library 

*  a t  negi e-Me 1 1  on  I  n l ver  si t v 
Dean  li.  A.  Simon 
Prof  C.  Thompson 

i  ase  Western  Reserve  Un i ve r s 1 1 v 
Prof  H.  V.  Dean 
i’rol  M.  Mesaiovii 
Pro!  a.ks 

■on,,  |l  l  niversilv 

Pi  o'  i.  1.  Bechliol  et 
'  1 1  1  !\  .  W .  Conwav 

li.-!  An.lt  ew  St  tin  It.-,  I  r  . 

‘  . . idat  ion  tor  Research  in  Economic 

Pt.’t  Herbert  S.  art 
I  tot  Mart  m  Miuhik 

1  lot  i tia  -t  ate  University 
Pi  •'  i.  Bradley 

"at  .aid  i  ovlMtv 
Pl  ot  i  -  '  .  \t  row 

Piof  w .  i  .  <  oi  hi  an 
Pro!  Arthur  V  Metier,  lr. 

ft  in.  «•:  on  l  tnversit  v 
i'ioi  A.  U.  linker 
i’f.-i  I  ,  U.‘  lt;kev 


1  i*.'!  t  rev 


Purdue  University 
Prof  S.  S.  Cupta 
Prof  H.  Rubin 
Prof  Andrew  Whlnscon 

Stanford  University 
Prof  T.  ¥.  Anderson 
Prof  C.  B.  Dantzlg 
Prof  F.  S.  Hillier 
Prof  D.  L.  Iglehart 
Prof  Saauel  Karlin 
Prof  G.  J.  Lieberman 
^Prof  Herbert  Solomon 
Prof  A.  F.  Veinott,  Jr. 

University  of  California,  Berkeley 
Prof  R.  t.  Barlow 
Prof  D.  Cale 
Prof  Jack  Kiefer 
Prof  Rosedith  Sitgreaves 

University  of  California,  Los  Angeles 
Prof  J.  R-  Jackson 
Prof  R.  R.  O'Neill 

University  of  North  Carolina 
Prof  W.  L.  Smith 
Prof  M.  R.  Leadbctter 

University  of  Pennsylvania 
Prof  Russell  Ackoff 
Prof  Thomas  L.  Saaty 

University  of  Texas 
Prof  A.  Charnes 

Yale  University 

Prof  F.  J.  Anscombe 
Prof  I.  R.  Savage 

Prof  Z.  W.  Birnbaum 

University  of  Washington 

Prof  B.  H.  Blssinger 

The  Pennsylvania  State  University 

Prof  Seth  Bonder 

University  of  Michigan 

Prof  L.  E.  P.  Box 

University  of  Wisconsin 

Dr  Jerome  Bracken 

Institute  for  defense  Analyses 

Prof  H.  Chernoff 

Mass.  Institute  of  Technology 

Prof  Arthur  Cohen 

Rutgers  -  The  State  University 

Mr  Wallace  M.  Cohen 

US  General  Accounting  Office 

Prof  C.  Derrean 

Columbia  University 

Prof  Masao  Fukushima 
Kyoto  University 

Prof  Saul  I .  Cass 

University  of  Maryland 

Dr  Donald  P.  Caver 
Carmel ,  Cal i fornia 

Prof  Anrit  L.  Goel 

Syracuse  University 

Prof  I .  F .  Hannan 

Michigan  State  University 

Prof  H.  t).  Hart  ley 

Texas  A  &  M  Foundation 


Mr  Gerald  F.  Hein 

NASA,  Lewis  Research  Center 

Prof  W.  M.  Hirsch 
Courant  Inst  1 1  ut  e 

Dr  Alan  '  ■  Hoff  man 

IBM,  York town  Heights 

Prof  John  R.  Isbell 

State  University  of  New  York,  Amherst 

Dr  J.  L.  Jain 

University  of  Delhi 

Prof  J.  H.  K.  Kao 

Polytech  Institute  of  New  York 

Prof  W.  Kruskal 

University  of  Chicago 

Mr  S.  Kumar 

University  of  Madras  . 

Prof  C.  E.  Lemke 

Rensselaer  Polytech  Institute 

Prof  Loynes 

University  of  Sheffield,  England 

Prof  Steven  Nahmlas 

University  of  Pittsburgh 

Prof  D.  B.  Owen 

Southern  Methodist  University 

Prof  E.  Parzen 

Texas  A  &  M  University 

Prof  H.  0.  Posten 

University  of  Connecticut 

Prof  R.  Reoage,  Jr. 

University  of  Delaware 

Prof  Hans  Rledwyl 

University  of  Bern 

Dr  Fred  Rigby 

Texas  Tech  College 

Mr  David  Rosenblatt 
Washington,  D.  C. 

Prof  M.  Rosenblatt 

University  of  California,  San  Diego 

Prof  Alan  J.  Rowe 

University  of  Southern  California 

Prof  A.  H.  Rubenstein 

Northwestern  University 

Dr  M.  E.  Salveson 
West  Los  Angeles 

Prof  Edward  A.  Silver 

University  of  Waterloo,  Canada 

Prof  M.  J.  Sobel 

Georgia  Inst  of  Technology 

Prof  R.  M.  Thrall 
Rice  University 

Dr  S.  Vajda 

University  of  Sussex,  England 

Prof  T.  M.  Whit  in 

Wesleyan  University 

Prof  Jacob  Wolfowitz 

University  of  South  Florida 

Prof  Max  A.  Woodbury 
Duke  University 


December  1^78 


GEORGE  WASHINGTO 


tSlTV 


BENEATH  THIS  PLAQUE 


IS  BURIED 


**  A 


A^VAULT  FOR  THE  FUTURE 
IN  THE  YEAR  2036 


Tf 


-STORY  OF  ENcTnEERING  IN  THIS  Y  E  A*R  OF  THE  PL  A  Cl  NC  Of  1  HL 
rWFFBINr  HOPES  FOR  THE  TOMORROWS  AS  WRITTEN  IN  THE  RECORDS  OF  THE 
■r  r  nurmr  GOVERNMENTAL  AND  PROFESSIONAL  ENGINEERING  ORGANIZATIONS  At*!? 
rOSE  OF  THIS  GEORGE  WA STTTN GT O N  UNIVERSITY, 


I  vr  VWLUl'l  /  ij  .  ,  - 

STATES  QF. AMERICA  . ■;  -i 


V  / 


BOARD  OF  COMMISSIONERS  DISTRICT  OF  COLOMBIA 
ON TTED  STATES  ATOMIC  ENERSiF  COMMISSION 
-  DEPARTMENT  OF  THE  ARMY  UNTIED 

department  of  the  WAV’TomTEP  >»a; y,r ■ " ■•■s" P rr ■: 

DEPARTMENT  OF  THE  ATR  FQ.ftCET  T?N  NlE  l>  btt-KTE  S ,  OF  AMERICA 

national  advisory  cumWh-1  t- tr  FTiRjrAUicLiNiAU \ lcs  ■  .<f 

national  bureau  or  standards  trs  trrpAtrrMENT  of  commerce^ 
AMERICAN  SOCIETY  OF  CIVIL  ENCtNEgg^Km 
AMERICAN  INSTrTinX  OF  ELECT  ft 
I  THE  AMERICAN  SOCIETY  OF  MECTTANtCAL  ETTCTMETERS 
i»»{u£  SOCIETY  OF  AMERICAN  M I  LlTAttV ETNCTfrEERS  . 

■  AMERICAN  INSTITOTE’  OF  MINTNIT-E  'WETALl.'CFtrcrreAl.  ENCINEER; 
DISTRICT  OF  COLtTMBtA  SOCItTV  (5 FTR OFFS  STO N-XL  EttGlKB™* 
iW  TNFTl’rtFfET  OFVRADlO  E NTTTN EFR S.'l NT .  - 

:  m i  cweniiGAL  engineers  ccitb  of  was'* 
wreirwIsKW  sor  i  E  rv  of  eac  cheers? 


V  aAj 

...M? 

•>* 


"tt? 


-Imbsr*  OE  '>>tro  mew  e  i7ccn  e  e  r1 
nmmmu,'pdA6£MY  or  scien ci 

PVRRPSE  OF  THIS  VAULT  ^ 
l^HARLgS  HOO: 
SHENGINEERINC  Ci 
JCAifTOW'  XU# 

_  THE  GEORi 

_  \m  .rjf: . 

tfrrBp\»0  OF  TfiUSTI _ 

'  '  ”  "TJ'n  i  -iW* 


fARcnn 


tf'iyuaawaauuf 


TLAiibUU3U.Y 

VW-r7k_  , 


To  cope  with  ihc  expanding  tot  hnologv.  our  sociolv  must 
be  .lssured  ol  .1  continuing  supply  oi  rigorously  tr, lined 
■md  ('tint  olod  engineers.  The  Sc  hool  oi  I  ngineering  und 
Applied  Science  is  completely  committed  to  this  ob- 

|C‘C  tivc*. 


